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fications  or  ether  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related 
government  procurement  operation,  the  U,  S, 
Government  thereby  incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  in  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  invention  that  may  in  any  way  be  related 
thereto. 
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This  dooomant  oontAlns  informaaon  &ffectiji(  the  nAtlonel  defense  of  the  UcUted  States  within  the  meaning  of  the  Ksptonage  laws.  Title  IS, 
U.S.C^  Seottcns  198  and  194>  The  transmission  or  the  revelation  of  Its  contents  In  any  manner  to  an  unaathortsed  person  Is  prohibited  by  law. 


United  States  Patent  Office  Secrecy  Order 
— — -  NOTICE  - 

The  Aerojet Oeneral  Corporatioo  tm  hied  patent  applicauoos  in  the  U-S.  Patent  Office  to 
cover  inventions  disclosed  m  this  publioauon,  and  the  Commissioner  of  Pacencs  has  issued  a  secreqr 
order  thereon. 

Compliance  with  the  provisions  of  this  secrecy  order  requires  chat  those  who  receive  a 
disclosure  of  the  secret  subjea  niartet  be  informed  of  the  existence  of  the  secrecy  order  and  of 
the  penalties  for  the  violation  thereof. 

The  rccipienc  of  this  report  »s  accordingly  advised  that  this  publication  include^  information 
which  is  now  under  a  secrecy  order.  It  is  requested  that  he  notify  all  persons  who  will  have  access 
to  this  material  of  the  secrecy  order. 

Each  secrecy  order  provides  that  any  person  who  has  received  a  disclosure  of  the  subject 
matter  coveted  by  the  secrecy  order  is 

"io  nowise  to  publish  or  disclose  the  inventioa  or  any  material  information 
with  respect  thereto,  including  hitherto  unpublished  details  of  the  subject 
matter  of  said  application,  in  any  way  to  any  person  not  cognizant  of  the 
inveohoo  prior  to  the  date  of  the  order,  including  any  employee  of  the  prin^ 
dpals,  but  to  keep  the  same  seaet  except  by  written  permission  hrsc  obtained 
of  the  Cammissioncf  of  Patents.  " 

Although  the  original  secrecy  order  forbids  disclosure  of  the  material  to  persons  not  cognizant 
of  the  invention  prior  to  the  date  of  the  order,  a  supplemental  permit  attached  to  each  order  does 
permit  such  disclosure  to: 

"■(a)  Any  officer  or  employee  of  any  deparemeot.  independent  agency,  or  bureau 
of  vbe  Government  of  the  United  States. 

"(b)  Any  person  designated  specifically  by  the  head  of  any  department,  inde> 
pendent  agency  or  bureau  of  the  Goveromeoi  of  the  Umred  States,  or  by 
his  duly  authorized  subordinate,  as  a  proper  iodividuA]  to  receive  the 
disclosure  of  the  above  indicated  application  for  use  in  the  prosecution 
of  the  war. 

"The  principals  under  the  secrecy  are  further  authorized  to  disclose  the 
subjea  macier  of  chi:»  application  lo  the  minimuni  necessary  number  of  persons 
of  known  loyalty  and  discretion,  employed  by  or  working  with  the  principals 
Of  their  licensees  and  whose  duties  involve  cooperation  in  the  development, 
manufacture  or  use  of  the  subiect  marrer  by  or  for  the  Government  of  the 
United  Stares,  provided  such  persons  are  advised  of  the  issuance  of  the  secrecy 
order/’ 

No  other  disclosures  are  authorized,  without  written  permission  from  the  G^mmissionef  of 
Patents.  Public  Law  No,  239,  /7th  Congress,  provides  that  whoever  shall  "willfully  publish  or 
disclose  Of  authorize  or  cause  to  be  published  or  d-sclosed  such  invention,  or  any  maieriai 
information  with  respea  thereto,”  which  is  under  a  secrecy  order,  "shall,  upon  conviaion,  be 
fined  not  more  than  ^10,000  or  imprisoned  for  not  more  than  two  years  or  Doth."  In  addition. 
Public  Law  No.  700,  76th  Congress,  provides  that  the  invention  in  a  patent  may  be  held  aban¬ 
doned,  if  it  be  established  that  there  has  been  a  disclosure  in  violation  of  the  secrecy  order. 

It  must  be  understood  that  the  rcqjiremenis  of  the  secrecy  order  of  the  Commissioner  of 
Patents  are  in  addition  to  the  usual  security  regulations  which  are  in  force  with  respea  to 
activities  of  the  Aerojet-General  Corporation.  The  usual  security  regulations  must  still  be  observed 
notwithstanding  anything  set  forth  m  the  secrecy  order  of  the  Commissioner  of  Patents. 
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I.  TSCH^^ICAL  DISCUSSION 

A.  REACTIONS  OF  nFLUORAMDJE 

The  reaction  of  niethallylacetone  with  difluoramine  in  oulfiorlc  acid 
gave  2^  5^  5-trlinethyl-2- (d±fuoranino}tetrahydrofuran^  identical  to  the  produc’c 
previously  prepared  from  5-niethyl-5-nltro-2-hexanone. 

Some  additional  exai^ples  of  the  Michael  addition  of  difluoramine  vere 
examined.  Vshersas  it  had  previously  been  observed  that  methyl  acrylate  gave 
methyl  p-difluoramj-no-propionate,  methyl  methacrylate  did  not  react.  Styrene^ 
acrylamide  and  T  -inethyl-l-butene-3’*yne  deccraposed  under  the  reaction  conditions . 

The  ej^ected  gem-difluoramines  v*ere  prepared  from  5“‘a^thyl-2-pentcnone^ 
n-heptaldehy'de  and  2^  7“Octanedione. 

The  reaction  of  ethoxyacetylene  vrlth  diflucramine  gave  a  mixture  of 
compounds  apparently  including  CH2=C(N?2)0C2H^  and  FCH2-C=NT(CC2K^  ).  Che 
addition  of  dlfluoranlne  to  dlcyclohexylcarbodiiniide  appears  to  have  give;:  a 
monoadduct.  The  reaction  of  cyclobutanone  with  difluoramine  in  sulfuric  acid 
gave  a  product  vhich  analyzed  as  a  fluorlmino  ccmpcund.  Several  nev  confounds 
formed  from  the  reaction  of  t-butyl  hydroperoxide  irith  dif luoramine .  work 
is  being  continued  to  identify  the  products  of  these  reactions. 

B.  FmCRINATION  STUDIES 

The  aqueous  flucrination  of  diethyl  methylenedlcarbeoate  gave  a  trace 
of  bis(diflucrariino  )tnethane  as  veil  as  diethyl  rM-dlfluorcmethylanedicarbanate, 
ethyl  difluoramlnomethyicarbamate  (or  its  iscmier,  ethyl  N’-difiaoraninocarbamate ) 
and  ethyl  K-dirluoramlaoTnethyl-K-fluorocarbanate* 
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The  fluorinaticn  of  diethyl  ethylenedlcarbaniate  gave  diethyl  Iv,N*- 
dif luorcethylenedicarbacate^  and  ethyl  g-diflucraainoethylfluorocarbeunate^  as 
veil  as  a  trace  of  1^  2-bis(difluoraE:inc  )e thane. 

The  fluorinatior:  of  n^thylenedlacetaiaide  and  methylenediformajnide 
gave  lev  yields  of  bis(difluorajnino  )methane, 

TlTe  fluorlnation  of  allylurea  resulted  in  a  C-N  bond  clea'-^e,  with 
the  fonsation  of  N-difluorourea*  The  fluorinaticn  cf  cyanoguanidine  also  gave 
seme  N-difluorcurea- 

The  material  having  e  low  boiling  point  fctind  in  the  fluorinaticn  of 
arylioreas  was  shown  to  be  trichlorofluorome thane. 

II  R5CQ^1M£i;rATI0NS  AND  FUTURE  P1AN3 

A.  REACTIOI^r  of  DIFlUCRAt4ir:E 

The  inme elate  emphasis  in  this  area  will  be  placed  on  the  identifi¬ 
cation  of  the  product  obtained  from  ethoxyacetylene,  t-butyl  hydiopcroxide^  and 
dicyclohexylcarbodilmide.  These  in\*estigations  might  ultimately  give  conipemnds 
vdth  three  groups  on  a  carbon,  -QNF^  cc^pound3,  and  tetrakis(difluoramino)- 
methene  respectively.  The  Investigeticn  of  the  effect  of  structural  features 
on  the  reactions  cf  carbonyl  and  acetylenic  corrpeunds  with  dlfluoramine  will 
also  be  continued. 

3.  FUJORniATICK  STUDIES 

The  study  of  the  fluorinaticn  of  polyfunctional  ureas  and  carbamatOB 
■*.’111  be  continued  with  the  objective  of  preparing  ccr^pounds  with  high  K-F  centent. 
In  addition,  the  reactions  of  N-fluorocarbanates  ’./ill  be  studied.  Thus,  the 
acidic  KH  of  K-fluoroccirbariates  might  react  with  carbonyl  coicpounds  in  a  reaction 
similar  to  that  of  The  hydrolysis  of  N-fluorccarbamates  coiild  yield 

flucramine  or  the  alkyl  derivatives.  The  former  co\ild  be  used  for  the  preparation 
of  fluorimines  from  carbonyl  con^rounds. 
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